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METHOD FOR PRODUCING SUCH A METAL
CLOSURE WITH SEPARATE DISC AND RING
FROM A SINGLE CLOSURE BLANK

TECHNICAL FIELD

The present mvention concerns a metal closure having a
sidewall and separate disc, which forms the top plate of the
closure.

BACKGROUND ART

A closure comprising a plastic sidewall and a metal disc 1s
well known and a closure of this type 1s commonly referred to
as a “combo closure”. Conventionally, the sidewall or “ring”
1s made from a plastic material by injection moulding. This
plastic ring defines threads, which cooperate with similar
threads on a container neck. A tamper evident band 1s defined
at the free end of the “ring” and joined thereto by frangible
bridges. The frangible bridges are designed to break upon
opening of the closure, to indicate to a user of the closure/
container package that the closure has been opened previ-
ously. Sealing compound i1s conventionally applied to the
metal disc to form a seal between the metal disc and the mouth

of the container.
Patent Citation 0001: U.S. Pat. No. 6,662,958 B (CROWN,

CORK & SEAL TECHNOLOGIES CORPORATION).

2003 Dec. 16.

relates to such a closure. An advantage of this type of
closure 1s that the tamper evident band breaks before the seal
between the metal disc and the container 1s broken, giving a
user confidence that the contents within the container has not
been subject to tampering.

The 2-piece closure design allows the breaking of the con-
tainer seal to be controlled. The itial twisting of the closure
“ring” activates the tamper-evident feature, such as breaking
a tamper-evident band, whilst the disc remains sealed to the
container. Thereatter, a further feature may be provided on the
closure “ring” to prise the disc from the container, thereby
breaking the seal between the disc and the container to equa-
lise any difference between the internal pressure in the con-
tainer and the external environment. This 2-stage opening,
reduces the torque required to open the closure and allows the
closure to be removed more easily.

Disadvantages of the arrangement described 1n
Patent Citation 0002: U.S. Pat. No. 6,662,938 B.

are that the combination of metal and plastic material
makes the closure more difficult to recycle. Also, the recent
increase 1n plastic raw material costs makes the closure rela-
tively expensive to manufacture and the plastic “ring” pre-
vents the use of the closure on packages, which are subjected
to a retort process.

Combo closures having a metal ring confining a glass top
plate (or disc) are well known in the prior art and are used for
home preserving. However, these closures are also made from
two materials (metal and glass), which must be recycled
separately.

Patent Citation 0003: EP 1686070 A (PLATO PRODUCT

CONSULTANTS). 2006 Aug. 2.

describes a “combo” closure comprising a disc and a ring
shaped element. A “special feature” i1s described, which
reduces the torque required to unscrew the closure from a
container. The closure described 1n this document utilises a
separate, annular gasket, which enhances the seal between the
closure and the container to which the closure 1s affixed.

DISCLOSURE OF INVENTION

If an all-metal equivalent of the known “combo closure”™
were provided, this would allow a user to gain the benefit of
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reduced opening torques, whilst a package incorporating the
closure may pass through aretort process as currently used for
one-piece metal twist closures. Such an all-metal “combo™
closure would be easier to recycle as 1t 1s substantially com-
posed of only one material. Furthermore, 11 the closure were
manufactured from a conventional metal, twist closure shell,
ex1isting capping equipment may be used to apply the closure
to the container.

The cost of manufacturing such an all-metal closure
requires ellicient use of metal raw material to reduce wastage.
A problem arising from manufacture of a metal version of a
“combo” closure comprising a metal ring and a metal disc 1s
that 1t both these meal components are produced from sepa-
rate pieces of material, the amount of wastage 1s significant.
Alternatively, 1f a “disc” 1s simply cut from the top plate of a
conventional metal closure blank, this disc will not be con-
strained by the remaining “ring”. This 1s because the “disc”
will be able to pass through the resulting hole in the “ring”
will be too large to constrain the aforementioned disc.

Accordingly, the present invention provides a method of
manufacture for a metal closure having separate disc and a
circumierential ring, including the steps of

drawing a closure blank from a sheet of metal, the closure

blank having a top plate and a sidewall depending from
the periphery thereof,

cutting the sidewall of the closure blank adjacent to the top

plate to produce a disc and a circumierential ring both
having a cut edge.

The closure according to the invention 1s made predomi-
nantly from metal (except for a small quantity of sealing
compound), which improves a user’s ability to recycle the
closure after 1t 1s no longer needed. Lugs may be provided at
the edge of the ring opposite the disc according to conven-
tional processes.

Preferably, a curl 1s formed at the free edge of the closure
blank prior to separation of the sidewall (ring) from the top
plate (disc). A curl protects the cut edge of the closure blank,
preventing mnjury etc. and provides rigidity to the ring upon
separation of the sidewall from the top plate.

The sidewall of the closure blank 1s cut adjacent to the top
plate, to provide a ring and a separate disc. The closure blank
may be cut using any conventional process e.g. laser cutting.
The disc thus produced, will have the same diameter as the
ring. Therefore, the cut edge of the disc 1s hemmed or curled
to reduce its outside diameter and thereby allow 1t to be
inserted 1nto the ring.

Alternatively, the sidewall of the closure blank may be
separated from the top plate by the known process of “clip
trimming”’. This process requires that the top of the sidewall
(adjacent to the top plate) 1s first drawn to a smaller diameter
by a first punch and die and then severed by a second punch
part having a sharp corner and a diameter between that of the
die and the first punch part. This technique 1s most commonly
used for trimming metal container bodies or for trimming thin
aluminium Roll On Pilier Proof (ROPP) closures. The advan-
tage of this technique 1s that the diameter of the disc 1s
reduced and the subsequent hemming of the disc 1s not
required.

In one embodiment of the invention, the disc 1s supported
in the ring so that the cut edges of both the ring and the disc are
proximate one another and then the cut edges of the ring and
the disc are loosely curled together. This embodiment has the
advantage that the ring requires no retention features because
the loose curl loosely retains the disc within the ring, whilst
allowing the disc both axial and rotational movement.

Finally, in another embodiment of the invention, an alter-
native blank configuration 1s proposed which allows the disc
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and the rink to be loosely curled together as discussed above,
but 1n this embodiment the external surface of the blank may

be printed or treated before separating into a disc and ring.
The disc and ring may then be assembled as described above,
but 1n this embodiment, both the external surface of the disc
and the ring 1s already printed or treated.

Tamper evidence may be provided on the 2-piece metal
closure by taking advantage of the fact that the ring and the
disc are independent and move separately upon initial open-
ing of the closure. Thus 1initially, when the ring 1s twisted by
a defined amount, the disc remains sealed to the container and
does not move. A frangible bridge or label may be secured to
the disc and the ring and upon an attempt to remove the
closure, the relative movement of the ring relative to the disc
breaks the frangible bridge or label, giving a visual indication
that an attempt has been made to remove the closure from the
container.

BRIEF DESCRIPTION OF FIGURES IN THE
DRAWINGS

The present mvention will now be described, by way of
example only, with reference to the accompanying drawings,
in which:

FIG. 1 shows a cross sectional view of a 2-piece closure
attached to a container, indicating (by a circle) the area 1llus-
trated 1n all detailed cross section views included in the
accompanying Figures;

FIG. 2 shows a detailed cross section view of a portion of
the 2-piece closure according to a first embodiment of the
invention having a disc and a ring, the cut edge of the ring 1s
curled to constrain the disc therein and retention features are
formed 1n the ring to locate the disc 1n 1ts desired position;

FIG. 3A shows a schematic side section view through a
closure blank, conventionally used to make a one-piece clo-
sure, but which 1s suitable for use 1n the invention;

FIG. 3B shows the schematic side section view of the
closure blank of FIG. 3A after a curl has been formed at the
free edge of the closure skirt, indicating where the top may be
cut from the sidewall of the closure to form a disc and a ring;

FI1G. 3C shows a schematic side section view of the closure
blank shown 1n FIG. 3B after the top and side wall of the
closure have been severed to form a disc and a ring;

FI1G. 3D shows a schematic side section view of the modi-
fied closure blank shown 1n FIG. 3C after formation of a curl
around the cut edge of the disc;

FI1G. 4A shows a schematic side section view of the modi-
fied closure blank shown in FIG. 3C according to another
embodiment of the invention 1n which the closure curl (on the
ring) 1s tattened and the disc 1s inverted before insertion 1nto
the ring;

FIG. 4B shows a schematic side section view of the modi-
fied closure blank shown 1n FIG. 4A with the disc inverted,
inserted 1nto the ring and supported against the fattened curl;

FI1G. 4C shows a schematic side section view of the modi-
fied closure blank shown 1n FIG. 4B after formation of a curl
at the cut edge of the ring;

FIG. 4D shows a detailed cross section view of a portion of
the finished 2-piece closure according to the alternative
embodiment of the invention. In this arrangement, retention
teatures are formed 1n the ring to locate the disc 1n its desired
position and with the closure tightened onto a container to
form a seal between the disc and the container:

FIG. 4E shows the same portion of the 2-piece closure
shown in FIG. 4D after the ring has been unscrewed, the
retention feature has lifted the disc from the container and the
seal between the disc and the container has been broken;
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FIG. § 1s a schematic view of the punch and die arrange-
ment used for “Clip trimming” the closure to separate the
sidewall and top pate, whilst reducing the outside diameter of
the top plate/“disc”. The portion of the tooling utilised 1n the
enhanced view (see FIG. SA) 1s indicated by the circle
labelled “A”.

FIG. SA 1s an enhanced view of a portion of the tooling
shown 1n FIG. §;

FIG. 6 A shows a schematic side section view of the ring
shown 1 FIG. 3C after the top and sidewall of the closure
have been severed:

FIG. 6B shows a schematic side section view of the ring
shown 1n FIG. 6 A after formation of a ring curl at the cut edge
of the ring;

FIG. 6C shows a schematic side section view of a metal
closure according to the mvention after the disc has been
iserted nto the ring shown in FIGS. 6 A and 6B;

FIG. 6D shows a detailed cross section view of a portion of
the finished 2-piece closure shown 1 FIG. 6C, with the clo-
sure tightened onto a container to form a seal between the disc
and the container. In this arrangement, there are no retention
teatures and the disc 1s free to move axially within the ring;

FIG. 6E shows the same portion of the 2-piece closure
shown 1n FIG. 6D after the ring has been unscrewed, the lugs
on the ring have lifted the disc from the container and the seal
between the disc and the container has been broken. By using
the method 1illustrated in FIGS. 6 A to 6F, there 1s no need to
invert the disc 10' or the ring 20'. Furthermore, the lugs 26 are
formed 1n the closure curl 25, which has a greater work-
hardening than the ring curl 28, formed at the cut-edge of the
ring 20"

FIG. 7 shows a detailed cross section view of a portion of
the 2-piece closure according to a second embodiment of the
invention having a disc and a ring, where the cut edges of the
disc and the ring are loosely curled together, allowing the disc
space to move both axially and rotationally within the ring;

FIG. 8A to FIG. 8D show a similar schematic progression
to that shown 1n FIG. 3A to FIG. 3D and FIG. 4A to FIG. 4C
for the second embodiment of the invention shown 1n FIG. 7;
and

FIG. 9A to FIG. 9D show a similar schematic progression
to that shown 1n FIG. 8A to FIG. 8D for a modification to the
second embodiment of the invention shown 1n FIG. 7 allow-
ing the external surface of the closure blank to become the
external surface of the 2-piece closure.

All same or similar components 1n the figures have been
labelled using the same or similar reference numerals respec-
tively.

Referring to FIG. 1, which 1s primarily imncluded to 1llus-
trate the location of the various detailed views 1n the remain-
ing figures, a package comprises a threaded container 3 and a
2-piece closure 1' having a disc 10" and a peripheral ring 20'.

FIG. 2 shows a detailed view of part of the package 1llus-
trated in FIG. 1. The 2-piece closure comprises a metal disc
10'; whose cut edge 1s protected by a curl 15 and a circum-
terential ring 20'. The disc 10' 1s trapped within the ring by
two curls 25, 28 at the opposed axial ends of the ring 20'. A
retention feature, or features 27 are provided to position the
disc 10' loosely within the ring 20', whilst allowing the disc
10' freedom to move both axially and rotationally relative to
the ring 20'. The retention feature 27 may take the form of a
plurality of lugs spaced around the circumierence of the ring
20" or alternatively may be provided by a circumierential
bead, either full or segmented. A channel 12 1s provided about
the inside periphery of the disc 10" and this channel 1s used to
hold sealing compound 50. The provision of the channel 12
ensures the proper location of the sealing compound to inter-
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tace with the neck of the container 3 and also reduces the
quantity of sealing compound 50, because of 1ts better and
more accurate distribution.

FIGS. 3A to 3C show a schematic progression for manu-
facture of the 2-piece metal closure shown 1n FIG. 2. First a
conventional closure blank 1 for a one-piece metal closure 1s
drawn from a sheet of metal (see FIG. 3A). The closure blank
has a top plate 10 and sidewall 20, which depends from the
periphery of the top plate 10. A recess 12 for sealing com-
pound may be defined adjacent the periphery of the top plate
10, but this 1s not essential.

The free-edge of the sidewall 20 1s formed 1nto a closure
curl 25, making a one-piece metal closure shell 1. The closure
shell 1 may be cut at line A-A (see FIG. 3B) by conventional
techniques, such as rotary cutting, laser cutting or clipping.
Cutting the closure blank 1 along line A-A separates the
closure blank 1nto two separate components, a disc 10' and a
ring 20' (as shown 1 FIG. 3C). The cut edge of the disc 10" 1s
rolled into a curl 15 and the curl 15 both provides cut edge
protection and reduces the outside diameter of the disc 10' so
that 1t can fit into the ring 20', through the raw cut-edge of the
ring 20' (see FI1G. 3D). The raw cut edge of the ring 20' may
then also be curled to provide both cut edge protection and to
constrain the disc 10" within the ring 20' (as illustrated in FIG.
2). Once the disc 10' 1s constrained within the ring 20', the
position of the disc may be more closely controlled by the
provision of retention feature or features 27.

Referring to FIG. 4A, the manufacturing process may be
modified by flattening the closure curl 23" prior and inverting
the disc 10' or the ring 20' and assembling the disc 10" 1n the
ring 20'. As shown in FIG. 4B, 1n this arrangement, the disc
10" 1s supported by the fattened curl 25'. At this stage, sealing
compound 30 1s 1mnserted into the channel 12. Lugs or similar
conventional means for securing the closure to the container
(not shown) may be provided 1n the curl 28 or in the ring 20'.

The flattened curl of the modified closure shown in F1G. 4A
to 4E has the advantage that conventional belt capping sys-
tems, having one or more belts, which contact the top surface
of the closure, may be used to apply the modified 2-piece
closure to the container 3. Referring to FIG. 4D, when the
closure 1s tightly applied to the container 3, the fattened curl
25" urges the disc 10' towards the mouth of the container and
the interaction between the container threads 35 and the clo-
sure lugs 26 or the like, tighten the seal formed by the sealing
compound 50 and the container 3.

Referring to FI1G. 4E, upon opening the closure, the lugs 26
ride past the container thread 35 the retention feature 27
engages with the disk curl 15, lifts the disk 10' and breaks the
seal between the sealing compound 50 and the container 3.
Upon initial turning of the closure on the container 3, the disc
10' remains sealed to the mouth of the container 3 whilst the
ring turns and lifts slightly. This relative movement between
the disc 10' and the ring 20" may be use to trigger some form
of tamper evidence. For example, a frangible bridge (such as
a paper label) may be anchored to both the ring 20" and the
disc 10' and the relative movement of the ring 20' relative to
the disk 10' may sever the frangible bridge giving a visible
indication that an attempt has been made to open the package.

FIGS. 5 and 5A 1illustrate how the punch and die arrange-
ment used for “clip tnmming” may be used to sever the top
plate 10 from the sidewall 20 of a closure blank 1 to form a
ring and a disc of reduced diameter. Part of the sidewall 20 of
a closure blank 1 1s first drawn to a smaller diameter by a first
punch part 70 and a die 80. The closure 1 1s held by the
location ring 85, whilst the reduced diameter part of the
closure blank 1 is then severed from the remainder of the
sidewall 20 by a second punch part 75 defiming a sharp corner
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72 and having an outside diameter between that of the die 80
and the first punch part 70. Using such a method, the diameter
of the disc 1s reduced and subsequent hemming of the periph-
ery of the disc 1s not needed to reduce the diameter of the disc
to {it inside the ring.

In another embodiment, after cutting from the disc, the cut
edge of the ring 20' 1s provided with a ring curl 28, to protect
the cut edge of the nng 20' (as shown 1n FIGS. 6 A and 6B).
The ring 20" 1s then tlexed to allow the previously formed disc
10' to be 1nserted 1nto the ring 20' from below (as shown 1n
FIG. 6C). Finally, the disc 10' 1s retained within the ring 20' by
forming lugs 26 (as shown 1n FIG. 6D). The steps of inserting
the disc 10' into the ring 20", forming the ring curl 28 and
forming the lugs 26 may be carried out 1n any sequence to
produce the closure shown 1n FIG. 6D. Also, optionally, the
disc 10' may be inserted into the ring 20" from above, which
may be advantageous as there 1s no need to flex the ring 20

The closure shown 1n FIGS. 6D and 6E 1s similar to that
illustrated and described with respect to FIGS. 4D and 4E, but
without any retention feature. Referring to FIG. 6D, when the
closure 1s tightly applied to the container 3, the ring curl 28
urges the disc 10' towards the mouth of the container and the
interaction between the container threads 35, the lugs 26 and
the ring curl 28, tighten the seal formed by the sealing com-
pound 50 against the container 3. Upon opening (see FI1G. 6E)
the closure 1', the lugs 26 ride past the container thread 35,
whilst the disc 10' remains sealed to the mouth of the con-
tainer 3. The ring 20' continues to turn and liit until the lugs 26
engage with the disc curl 15. The lugs 26 liit the disc 10" and
break the seal between the sealing compound 50 and the
container 3. Thus, the closure “lifts” and then “pops”, as the
seal between the disc 10" and container 3 1s broken.

FIG. 7 1llustrates another embodiment of the invention, in
which the cut edge of the nng 20' and disc 10' are loosely
curled together. This embodiment also removes the need for a
separate retention feature to control the position of the disc
10" within the ring 20'.

FIG. 8A to 6D show a progression for manufacture of the
2-piece metal closure shown 1n FIG. 7. A metal blank, com-
prising a top 10 and a sidewall 20 1s drawn from a sheet of
metal and the closure blank 1s again severed along line A-A
producing a blank for a disc 10" and a ring 20'. The closure
blank shown i FIG. 8A may be decorated with a coating,
lacquer or some other decoration 60 prior to severing along
line A-A. Decorating the closure blank rather than the sepa-
rate disc 10" and ring 20' of FIG. 8B 1s advantageous, because
the closure blank 1s easier to handle, than the separate ring 20’
and disc 10'. The problem associated with providing decora-
tion on the external surface of the closure blank shown 1n FIG.
8A 1s that when the disc 10' and ring 20' are formed and
assembled (see FI1G. 8B to 8D) the decoration 60 1s located on
the internal surface of the disc 10" and will not be seen by a
user of the closure before first use. However, this disadvan-
tage nay be turned to an advantage, i1t the disc 10" 1s used to
provide prize mformation etc., which 1s only required upon
opening the closure.

A modification to the closure blank provided in FIG. 8A 1s
illustrated 1n FIG. 9A. In this arrangement, the external sur-
face of the closure blank may be decorated before forming the
disc 10" and ring 20' (see FI1G. 9B) and the decoration 60 will
then be located on the external surface ofthe disc 10' (see FIG.
9B to 9D). The manufacturing method used to produce the
embodiment shown 1n FIG. 7 1s thereafter the same.

Referring to FIG. 8A and FIG. 9A a closure blank 1s drawn
in a single piece from a sheet of metal. The closure blank 1s
then severed between the top 10 and sidewall 20 to form a disc

10" and ring 20' (see FIG. 8B and FIG. 9B). Referring to FIG.
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8C and FIG. 9C the cut edge of the disk 10' 1s hemmed (the
start of a loose curl 15 1s formed) to reduce the external
diameter of the disc 10' so that it {its into the cut edge of the
ring 20'. Also, one axial end of the ring 20' 1s formed into a
curl 25. 5
As illustrated mn FIG. 8D and FIG. 9D the hemmed disc 10
1s 1nserted mto the ring 20' and supported therein so that the
cut edge of the disc 10" and ring 20' are proximate. The cut
edge of the ring 20' 1s then curled loosely around the hemmed
edge of the disc 10' to form a 2-piece closure as illustrated 1n 10
the detailed cross section views of F1G. 7 and FIG. 9E. In this
arrangement, the disc 10' 1s constrained loosely within the
ring 20' by the loose curl 15, 28. The loose curl 135, 28 1s
designed to allow the disk 10' rotational movement as well as
a limited degree of axial movement. 15
The embodiment illustrated in FIG. 9A to 9E shows one
turther modification, which may be applied to any of the
embodiments of the invention described previously. It can be
seen that the ring 20' illustrated in FIG. 9A to 9EF has a
transition 29 by which the diameter of the ring 20' ray be 20
reduced, making the finished closure more compact.
Preferably, in any of the embodiments of the invention
described above, sealant 50 1s applied 1n the groove 12 of the
disc 10", prior to assembly of the disc 10" 1n the ring 20'. This
eases manufacture, because the disc 10' 1s easier to control 25
and handle when separate than when assembled 1n the ring

20",

The mvention claimed 1s:

1. A method of manufacture for a twist metal closure hav-
ing separate disc and circumierential ring, the method com-
prising the steps of:

drawing a closure blank from a metal sheet into a cup, the

cup having a top plate and a sidewall that 1s downwardly
depending from the periphery of the top plate and has a 44
free edge,

cutting the cup adjacent to the top plate to produce the disc

and the circumierential ring, each one of the disc and the
ring having a cut edge; and

assembling the disc and the ring together, the assembling ,,

step including curling the free edge and the cut edge of
the ring 1nto upper and lower curls and mserting the disc
into the ring, such that the ring traps the disc between the
upper and lower curls formed 1n the ring to thereby form
the twist metal closure. 45

2. A method of manufacture of a twist metal closure
according to claim 1, further comprising hemming the periph-
ery of the disc around 1ts cut edge to reduce the outside
diameter of the disc, thereby enabling insertion of the disc
into the ring. 50

3. A method of manufacture of a twist metal closure
according to claim 2, wherein the assembling step comprises
the steps of:

inserting the hemmed disc mto the ring and

after the mserting step, curling the cut edge of the ring .

around the hemmed periphery of the disc to form a loose
curl.

4. A method of manufacture of a twist metal closure
according to claim 1 wherein the step of curling the free edge
occurs prior to the step of cutting the top plate from the

8

sidewall to form the disc and ring, the curled free edge defin-
ing one of the upper curl or the lower curl of the rning.

5. A method of manufacture of a twist metal closure
according to claim 4, wherein the step of curling the free edge
comprises forming the curled free edge such that the curled
free edge 1s flattened.

6. A method of manufacture of a twist metal closure
according claim 1, wherein the assembling step further com-
prises

inserting the disc into the ring through the cut edge of the

ring such that the disc 1s supported by one of the upper
curl or the lower curl prior to curling the cut edge of the
ring.

7. A method of manufacture of a twist metal closure
according to claim 1, wherein the assembling step comprises
inserting the disc into the ring between the upper and lower
curls, wherein the ring 1s deformed to allow the disc to be
inserted into the ring.

8. A method of manufacture of a twist metal closure
according to claim 1, wherein the step of drawing the closure
blank comprises forming a channel adjacent a periphery of
the top plate, the method further comprising applying a seal-
ing compound to the channel, the sealing compound being
arranged to form a seal with a container.

9. A method of manufacture of a twist metal closure
according to claim 1 further comprising decorating the clo-
sure blank prior to the cutting step.

10. A method of manufacture of a twist metal closure
according to claim 1, further comprising forming a retention
feature 1n the ring, the retention feature configured to position
the disc within the ring such that the disc can move axially and
rotationally relative to the ring.

11. A method of manufacture of a twist metal closure
according to claim 10, wherein the step of forming a retention
feature comprises forming a plurality of lugs spaced around a
circumierence of the ring.

12. A method of manufacture of a twist metal closure
according to claim 1, wherein the assembling step further
comprises forming the cut edge of the nng nto a curl that
defines the lower curl after the disc has been disposed within
the ring.

13. A method of manufacture of a twist metal closure
according to claim 12, wherein the lower curl 1s formed so as
to be provided with lugs that are configured to engage threads
ol a container.

14. A method of manufacture of a twist metal closure
according to claim 1 wherein the assembling step comprises:

curling the free edge of the ring;

alter curling the free edge of the ring, inserting the disc into

the ring; and

alter inserting the disc into the ring, curling the cut edge of

the ring.

15. A method of manufacture of a twist metal closure
according to claim 1 wherein the assembling step comprises:

curling the cut edge of the ring;

after curling the cut edge of the ring, inserting the disc into

the ring; and

after inserting the disc into the ring, curling the free edge of

the ring.
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